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The (detinguished Freneh meteorologisy, Telsgerenc de
Port waa puzaled and disquicted Uy the results he obuained
while eonduebing seundines of the awiesphere i Ui legt dew
cade of the pest éennury. Lican weloht megauring instrunente
eenvered alelt by neong of pager uelleong, recorded evicence
af an ostondsiiop Adwnomenony &b a height of 10 to 1l kilo=
motere the tewperelure of the alr net only cenged to fall ag
the balleon eentinued to rise, At Limwe oven begen Lo ine
evense oliphtly. fTelssevenc do fert Pormed twoe hypoilieses:
(1) ellber tue spparelus ccoges bo funetion boeause ef those
helphtgs op (2) with the small amount of elrculstion rasult=-
ing frvom & decrense in the vertleal veloeclty ef the balloen,
exeessivaly high tenporetures resull weecucc of the dnfluence
of solar radiation, Witk this idea in rdnd, he mede seversl
nipnt seundings at the Quservatory in ireppes in order to ellmie
nate the supsosed influence or radiatlon, the result, however,
. wos o sames ab a heleht of 10 to 11 kilometers uhe Leipera=
wure stopped falling, Teisseronc de Lorb hesitated a while
longer and finally declded to publish his cuservations. He
wid bhis in "Comptes hendus® whe printed publication of the

Farie Acadeny of Sclence. His work eppeared on 20 April 1902,

Lxockly three days later, on 1 Hay 1902, the German
- neteorologlet Assmann notified the Berlin Acadeny ol Sciences .. ., . e 12

of his soundings in the atimosphere. In his note he stebed the

sare results s had Telsserenc de Borb,

The stretosphere was opened,

Althotgh mueh research has been done since that time, :
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beeause their functiening is affected by the ehange in quan=
tity of this element in the atmosphere, A low oxysen content
in the M atrata undoubtedly eemplicates flying conditiong

for stretosphere aeronautles,

Herener used the following method in his researeh on the

oxygen content of tie gtratoaphere.,

e veleased a large, turvee-litre :lase flask (Fieures
1 and 2) with the aid of seunding balloons. Before the flask vas
relnaged the air vas carefully pumped out of it At the dater= ;
mined height an apprepriately arranzed aneroid enzaged an elec=

tromsgnot wilch opensd a cock on the flask for an interval of

R

1/2 to ) minute and wnen the flask had filled with air the cock
closed. Tae cock wne sealed with prease. The flack was released

in cellophane gondolas whieh let through direet solar radiatlon

but did not emlt radiation. This allowed the apparatus to be
kept at a temperature of around plus 20 desrees sven at a

nolght in the stratosphere where the temperature vms from rinus ‘ _- e

i 50 to minus 60 de:rees.

Figure 3. Viater Path

fhe determination of the oxymen center was effected by
4o of tlie apparatus shown in SN CHNNNENL droving (Figure 3).

As can be sean, it was not nocessary to empty the flask. The

flask containing the specimen of air was pub inte a water bath

>4 Lo M 8,

i and connected Lo the tube of a 'mrometer. The oxysen vas re= ‘
duced with the aid of nearly‘.::e:lh.ci'. eopper, Reducing the oxygeh iy ......
lowered the air pressure which could be measured with ‘the baro= i
meber. Before beirg measured, volume of each aly speoimen vas
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mme veduced BY gonparieon .«

The results of g conputationg 8ve given in the

talble belew.
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ey Alnitude orvoen Content IOV {ndiented in
SE)) (reveent) Flpure 4
e e £ T T IS
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" e .2 20,87 eroed
12/ /38 L6 20,83 getar e
rYk 20,0 20k e Le
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Luomay be seen 8 deerense dn owyoEn gontent takes
place dn bhe upper shrats of Lhe atmosphere tut ib ig net lavpes
At an altitude of 1o $o 1t kilomelers Lhe decrease 18 @ fev
pundredbhs of one percent, and only at 20 kiloneters does it
amouth bo & 14tble moxe = = & pew tenths of one percent. At
an altitude of approy.imtely 30 kilometers the decronse io
oxyeen approaches 0.5 o 0.6 percent of the oxysen content in b

the lowsY gbrata of the atmosphere. Parcentages ore glven here

¥
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s oA ton to
in cpepertion te 100 paris of air. Computin: in proper 1
! +
the exveen alaone tie regracce in tiat element® at an altitude
i ) 56 HS z
of 30 iilemsters amunte to about 3 pavcert of the awgunt ef
F 30 #izQHRLE R

ouyien in the lower atpata of the 81T,

| s auvoase 1s indlanted Borae vrapd 4
Tie decrease in OHY4eR 18 frddgnted by e vTap

Fieure 4, Toe d i g boged on deta from wany oundin:g,
i 34 ie = & v .

s viers HELN ‘toy anobier L e
prat s, many Flasis vers pelencad ong aftey anohia
dividund sonndip.s in opder fo obtain data on the awaud L

Lagrelosles Pittog but ot verving
gevean wder e B 6g Lagrelosieak ronditlng

[ 48 lmown Lot 4F oo comal cnoes ape conlined dn one
IR wreoug Losbure aguals
and Lo snwe apen, bLhe predgnpe ol thm woeond bt e

trdividual snnes dn

Lha s of tie porllal prassuten ol
i 3 3 AT T C] "“‘?Qh ‘-‘fL’Uld
A A vt i) ppeczure 18 Shat predrure Wtk
+.8 mixtuyre, cavhils
it ped e gonstan s e Ltaell og=
ptet 4L, obhar conditions bein s sonstant, one s Ltoe

gupled Lht gpace aides Ao oocuuind by bhe aldvhures imtll re-

genbly ibwng believed tuatb L6 bhe »bposphare
axiobine Ln adplxtures e ::x:t,,\n:orxttlxlz:w1*ccl.,\a conditivn of dif-
Shntan:g 1 ALK 1 g

ey vapor nnd goses

fuse equil ibritin - 3p Lot 16 eseh corztituent gas forms to
a sertain exlent in an inte endent atmosphere and in esch of

phege atmospheres the denaity deorenses differantly toyether

with the altitude; dn heavy casps wore rapldly, ir lisht gnoes
wove slowly, In other words, the content of heavy uses {C0p)
1g greakest when there 48 a decrense in albitude, vihile the conm
tent of lighter gases (hvdrogen, helium) is sreatest when there

18 an increase,

agener's ressarch snovs that whatever the theoretical
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Wifsteitutionh of cougtituent zaseg in the atmosphere way peally
be, nevepthieless in the tropoaphers and tp foe Lowey pavrits ef
kia stpstosphers theve axiets, to au extent relatdvely unlmown,
g gonvectdon equilibrium, that ds, toe wmlwing of alr in a verti=

cal dlrection,
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Figure 4 [;/e-r's: Thumme prond ef 200 i ~f/{"h??:a-‘.'*./

One interestins dstail in Flyure 4 decerves abbention.
The decress? in oMy en as dhavm by messurements taken on 5 Dee=
anber 1935 12 clearly more abrupt than that shown by anotied
weasirement, On that day the sonndin. was taken in nasses of
polar gsa adv. Thiz leads ue to the hypothesis tiwy the de=
graase in oxveen depends on the 1a~b:'gb«gde. * SGince the tropogphere Cu st tee Ly
etonds higher in the equatorial zone, because the movements of

aiy caused by solar radiation are considerably intense, and
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therelaps the wixinz process ertends to cons idepably hizhep
altitudes tuap in tie uolar red nE, the deerease in owrren in

buege gones will be slower Luan it will be in the pelar vesions,

Lhe quive e obtuined Lv devener in peses of polap o

AUpLerto dvpebresiy,  Sltoousn bnils g

onoL Le s awn
alearly Ly all of is soupelince, 1t does seel vevond a doubt
that the decresse In oxyuen devends oo wecrbde logstiog of

the aamplidng,
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<

rhe Laelivm

conbant 1n e atsogp ave,  ols wated by the

faer gl st A 10

e owgiepl 3
suve dodiestas 1 decvessn dn g

an innveane o oaeliosg toepalape g
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L problen of Lhe wnbst vapor o e e ippay abiata of

tee atiegpusre,

e e i ediatels peb wltn dirficulby a5 to tae method

et e The nelr met od usualis used in cerolepy could

not be used beeauge, ws o resul or desensitigation, tre haip

rometer does nut funebion at uigh altdindes (03 ey tian
KiLometers). For this reaven Hepener worked out A Someviab

tore complicnted it accurite wmethod arbitrerilv based on bie
aggmpblon that the vaber aper content in a siven volune of
air dis determdned by prssing the adr Lovcu h some agrroscopie

subghance for sbsorphilon, and weizidng that substance before
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biocure § ds oo dpawine of boe apparatus uset o hnls
grperiient, Wb tie aid of an anereid opersting on an electro-
aa met the shzorbing flneks are opehed at the indlested heizct

phe messuring is bo take place, there are voually toree

of these flasks (only one ig snovh in figure 5), and tuerefore
seagure ents ab three helgits can be taken at the same time, The

aneroid, ir opening tre cock Lo the abeorbing lask by neans of
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4l glegtroiagnet, gimsltareously starts 4 pup, ¥Weode si.pokes
sye govnted by s special counter, After tre number of slroles
15 detepained, topoudi sipilap eontact ke pemp 15 stooped and
tig sbaorbing flask eloged, L. ovder to deterudne with ralotive
aecuracy e agount of air puoped in, s fpont of the punp a
boaker 1g sot up eestatnin: o eatl In vindeh the alr 48 neated to
o defirite tesperaturej a contrel flask 13 alac get up and it
amrvas a6 a chaek to see vhether cow late abaerpticn ef the
wntar vapor beo taken place in bhe Aven abserption flagk,

e absegiine fasks wore, of course, vwel #hed. Lefere ard arter
e sonaura b,  cdoure woand U oale Bwo piiatorrappa of Lha
apearatug wboug tue paanpis ¢ condela,  in owler ho dolaridne

vobn boe slgolets ved relatdve huaiditer,

Liapma rapn (1

o
bevide tug cendola Loy protection) wsy relenzed along witi
Ehe aostpbig.  Chg Liwre Phie Gan el elosod dn o puserinl vens
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LAl bor wiodehy «0ues @y Wi sk aonn Bag puih. opeld .
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fe eomearaldvely nich peionive P ALk ons duly 1938, At an
altitude of 10 1/2 pdlonetrrs is Lameddabale sivions (58 parcent
in relatio o dee e_ﬂ.-ﬁcf]. & souevhnt nd er hunddity Wag Soown
by Lha soundin: obbals ed o 10 July LO 1930, ab nore or less

the same alsitude,
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i g gan be ceen, the values of relative hunddity ob=
i
1 gadned are comparatively low (thee do not reach 60 pereent in
I
% relation to ice{:sic;?. ko, however, that stabes ol
gupersaturation ean pylst dn the strotospoere untler certain
pondibicns, Dole ds Lndiested by the predence of sgm=cnlled
nscrsons clouds, which are very irideseent, and therefore are
formed from delicate ice ervetals, Ihese clovds are often
-0 obeerved in seandinavia in tlies of weather depresslon, The

PN . . s / Las
.l well-kiowm ilopwesian investiator, Stovmer, estublighed, with
tne aid gi.sn accurate method of photography, tiab the altle
tude ab which they are usually chserved fluctuates batween 23

o 26 kilometers.
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